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PD-1/PD-L1 A9 1E A K E1E B 715 fhJE
BEIEITHHNENX"
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WE BPHETZIR L (PD-1) J& Rt i ai, SRFMHIETZAER 1 (PD-L1) 454, WA, 4
R SR E RGP, PR A0 AEIE i i 334 PD-L1 5 AR 1E ) PD-1 456, il e e 4 i is v 5 ohse, vt
Gy ki MR R, B IR BRI IR Lo WL S FE TR AR . B RGIRIT F BNECR AR, 4k, &
PERGA 1 M5 (immune checkpoint inhibitors, ICIs), #IPD-1/PD-L1 I FEREAERY Y hBCk T 2, e sigA
— LB R R T R, SREGRIT AR, BRI S T BORS A s LA s TR, Sk i
JRANMLIIRYTT A . SR, J4E PD-1/PD-L 1M 46 B M iE g 6y 7 th B thi Jy, (HEBR— 3l FEY TSGR A RR, X rTRR
2 B TR A GRS A BRI i I R AR kR e G, AR A S B A R R T IR . B, T PR
TRITACR, HATFEH 22 EM, BT URIBER AR RZERR, EREERITZRERR. SRl AT EMARL
I EITE, TZR AMISE PD-1/PD-L1 7 B Wi e A6 A0 & e vh i BLARVE HPL], XA Bh Tl S FE TRy 7 ok, 3
AT ) SR B BRI IRI6 YT 56 o AR SCEA 44 PD-1/PD-L1 filife s A= v VR S AL s b J , J45534 PD-1
FIPD-L 1AM 5 Bt g b 9 5 — RIS IR YT R M .

Kia BFMIETIZ, BERMIET R RRCIRL, BInEE, REinr

hE SRS Q2, R3

e M % 3 8% (tumor microenvironment,
TME) ', BFHEFET- 32N A1 (PD-L1) £/
AR AR, 5 TAME LR P HEIET 2k 1
(PD-1) %54, HPLT UMM AGIER, &A1
iy 40 i e g Wik . 7 FH PD-1/PD-L1 170461 551) BEL I
PD-1/PD-L1 {5 5 %, 72 Fh S48 v s 4
SRR R . SR, IWIRAFRE R, b
SRFRNGS T A SV B TE S fif— B 8] 5 R B
IRa 42 & . BRI, TRACT i PD-1/PD-L1 il i i
PEXT T B S eihy T B H %

PD-1/PD-L1 £ £ s 41 il 571 15 7 BELIT 98 48
Jil 235 19 PD-L1 5 fy i 98 32 108 14 T 20 Jf S 55 1Y
PD-1 Z Al A EAE T, PRS2 0 dd T 40 B S 1 #
PEUERR IR . AFST R R, PD-LI1LEMIR - AY
ik 5 B i eI BERRES FUR R 1S 25 UIAH
X% B4 AT, &F% PD-1/PD-L1 {5538 % 1Y s iy
O R 1 — 4R T ik, B EATRETE
TR %) MR U g i S T A R R K BB R e g S
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N, P EA 8 FhE [ PD-1/PD-L1 (45t A4 15
PAFLE R MAYE RS (FDA) e, {3455
 Pr PD-1 $L /& (Nivolumab,
Cemiplimab, Dostarlimab F/1 Retifanlimab) #1 3
¥t PD-L1 #T & (Avelumab, Atezolizumab #
Durvalumab) . /45 PD-1/PD-L1 i) J7 i: 6F 22 Ff i
KE R A MK 5 4L, {H423Z PD-1/PD-L1 #H50I4E Ny
FA—YRIT 1) R R I AR B 0 R AN AR AT i Jeg
fif 24 =, Rk, FEGE PD-1/PD-L1 L IRYT
SHA ST . AT L U T IEEHA ) =X
FHAS G i R Y S 8

1 PD-1/PD-L1%&# R IhEE

Pembrolizumab .
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CD28 K%, W TYttfk2q37.3 ) PDCD1 FE [N 4
i o) FEGRTIGIL THIM . BAUAR . [ 72
TAHAL . F AR AI M . R 2N RN 4 iR 4
fii 7', PD-1J& A A4S gV 258k . Bk
1255 FBE 235 g Sl R 40 S B 0 8 A S ) 1 R i AR £
F(FR1). AR RERES 2 ALY . 11
e TR 2 R 2 R A | 2277 (immunoreceptor
tyrosine-based inhibitory motif, ITIM) FI1 /3T
G P8 37 R i R (1) T %L/ (immunoreceptor
tyrosine-based switch motif, ITSM), 24 PD-1 5
PD-L1 4551, ITIM gies#iihiefb, JH@ad 5T
WHE T 45 G, T T 40 n e g .
PD-L1 (CD274, B7-H1) J&PD-1fHc{k, H
BT YL A4k 9p24.1 B CD274 K2 N 9wty , FE Kk
TEPU)R 2 M (antigen presenting cells, APC)
RIS Joi 2 20 40 B LA K g A i 2R T R i Rk
PD-L1 25 1gV Ml 1gC 2550 . B 7K 25 B 45 #4355
F B S R AR A R TRUBE & (1), PD-1F1
PD-L1 2 [B] A FAE FH B TSM 454581 PD-1 4
JH 3 DX Rl P U R i B R Ak, 554 A Sre [R] TR
2 AR B 1 T B A PR R W 2 (SHP-2) , Jead

R FHOR We R W A TR ES (Syk) A WLEE 3
W (PI3K) BEBEERAL, Mimiindl s 55 5
AT AMEY A IhRE, ARk E AN sE . A
F 43 WA 40 B FEME T MK B 40 B (cytotoxic T
lymphocytes, CTL) ZHM#EVE. XFPAHE AR 23
Jigg e S T AR T RRESE , 8 b yRe 4 M e i ik
T T 240 14 e E R

PD-1/PD-L1 i [ 7E F 5 S e PR . ik B /%
Yo | FEAE e RN G Th R R AR
TEIEHAEBLR , PD-1/PD-L1 18 %) 4k 43 40 ] 4 928
i 5%, THTALRE 420 JE F B SR P A AU
YEF. SRIMT, BEERRER R AERE IR, MRmErs
o[ PD-L1 7€ [ 3 40 i Fl APC I 57 % = 3R ik,
PD-1/PD-L1 {55 5 % 3 B9 34006 7T 51 A2 PD-1 4 Jifg ot
ITIM HIITSM 4544 55 v s 2 B sk BB iR Ak, i
FHSAMIAT SRR B LR R A L BRI
yTH#ZE (IFN-y) . AN ER-2 (IL-2) &R
PP o (TNF-a) 0305 LA K 5235 40 it ] 390 ok o4 A1 Ak
Jed ¥ T K B 4 g (tumor-infiltrating lymphocyte,
TILs) (B TEdE = 7,

Table 1 Structure of PD-1 and PD-L1
%1 PD-1FPD-L1#y44H

G R [GEEN FIER KR 4 sl

PD-1 PDCD!  PD-LIFIPD-L2 a iEALAITZAE. BAHAML. 780 T ARG EAAR2S 12q37.3 X385, a. ZHM0SMEL & BN gV EE 38
A, HARRNGAR R B AN AR b. A0 B & A ITIMAITSM
b. #5EANL

PD-L1  CD274 PD-1HICD80  a. APC NG AR5 [ p24.1 X 3, a. 4HIAAMELE1gVAIIgC L 435,

b. SEHR 41441
c. {3 AN

R RO BTN b. A5 A Ak

c. AL R i

2 PD-1/PD-L1FRZERIIFEH &

2.1 PD-18JFTHLH

1E PDCDI W% s Ailieid #2rh, 2T PDCDI
F PR 8% S 2 4h 7 A5 (transcription start site, TSS)
_F % Y CR-B il CR-C P A i <F IX el e %5 & 24
U, WA AL, PD-1 ik a0 % SR Ak
WA A% 4 BB AE 5 33 P DR DX Sl 235 T AH DG 1)
TR . TERE SRR T, CR-B XA &G &
11 (activator protein-1, AP-1) FIf i 545 56 A
T T-bet (45 G 0 5 . AP-1 &1 4 NI % (Fos.
Jun, ATF #lMaf) A —H kW1, Bl
P AHOCHE L K 1) R S S s . SR T

PR TR BRI T AN A B, K AP-13F
$EFos 5 JunBEHE A, 5 CR-BIXHAP-1455
g, LIHPD-135 ™ T-bet 2 HA NI
PD-1 %% SERE T (08 15 I, & T 4 Ml bt Jit 52 1
(T cell antigen receptor, TCR) 55 M5, Bl
DLIE 3o B R 45 S CR-B X 38 (9 AH I 7 5 3 B 3
PD-1%e5%, T PD-1 /925 *''. 5 CR-BXALL,
CR-C XA 5 M0 a, A5G T 40
T (NFATel) . #%HF «xB (NF-xB) . IFN
PR N e (ISRE) AL SRR T 1 (FoxO1)
Zh 4 5 fE CDST 40 i tf, % I 7
NFATc1 7E TCR A5 5 Hli# T 5 CR-C DX 5l Py i X6 )3
JelF 45 A VLA 3 PD-1 4 5%, { i PD-1 ik 1%,
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76 B WA G AL FE P, NF-«B 8 p65 WA 5 DNA HIU R Sl KL 5% 5% ), CR-B HI CR-C 1E
CR-C X1y NF-xB i i &84, WG PDCDI 5% )5,  ANFRIKPD-1 M4HE T A fflrh oe W Ak, (H7E4)
{EiE PD-1 %35 . FE CD8 TANME AN E WEZ e b, FE T 240 M8 e 5 43 fk M 3N, CD8+T 40 ifd 1) ik i
M IFN-a 3405 JAK/STATs {5 @ g iy, THRR N T, PD-1FREK PR B, s> Xl g B
9 (IRF9) FISTATI-STAT2 57 “RIKZEGIEM LA EEEAL, P Z ) &2 o 2 R ¢ B, ax
IFN #lB A B K73 (ISGF3), #RJ5 5 ISRE4S W] CR-B il CR-C [X I8 (1) F BL AL FL X} PD-1 %3k
4, RRIEPD-1 %5k 2 (E 1), ERESFXEn  BAEZEWREER (&2).

Fig. 1 Transcriptional regulation of PD—1 expression
E1 PD-17E#FKTE ERRIE
NFATcl: #HALTANMIA% 15 NF-xB: #%PH7«xB; ISRE: IFNJIIHINICH; FoxOl: SUKHSRI 145G A8 ISGF3: IFNRIHL ALK A
F3; TCR: THIMATIESZIA; IFN-0: ot 3%E (BiorenderMiizil) .

Table 2 Regulation mechanisms of PD-1

R2 PD-1HYIAEEHLEH

iRt AL 5 TR P 2% KRR Al EE BTN

s TCR/ASATERREG/NFATC U 5l i NFATc 1 (1) #i SF [27]
T-bet. Blimp-1 5 PDCDIFEH AR RIS 43 25 5 IS 1 [28-29]
STAT3 (IL-6) FISTAT4 (IL-12). AP-1  S5PDCDIZE IR R I> 454 BF 1 [30]
NF-«Bf5 5@ NF-«BIfIR L P [31]
JAK/STATs (% 538 #4 THFEFFIE AR T3 (ISGF3) L FH [32]
Notchf& 5@ FABSEEEAREREAJNX (RBPIK Al F [33]
Notch1 i £5#438 (NICD) K

A URTE miR-138. miR-28 YEF FPD-1 mRNA[#3-UTR [ [34]
#PEfE &M FBXO38%! fEEPD- 1R Az AL 7 [35]
CR-BFICR-C FRAL KA PF [26]
FWBAL I B ATH AT VIS5 (SATB-1)  SE4ER/MAE R Z W8 (NURD) &%) I [36]
%/MEE T (CBX4) CR-BHICR-CA7 £ B4l M 4Lk 1 oA [37]
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2.2 PD-L1HJIEATHLEH

PD-L1 7E M8 40 v () R AN SZ A (5 538
BRI TME R4, 852 ZFP 4 R SN A S
4G IFN-y. TNF-a, /% (ILs) FIREZAKFH
T (EGF) FZFaifeH ¥, il JAK/
STAT1/IRF1. NF-«B. PI3K/AKT/mTOR #l JAK/
STAT3 {55 51 [ SN A S PD-L1 ik 4 (%£3).
BRI (TNBC) 1, 2 R EHE E3 415

NRBIEFE S (UBRS), i#id I H ¥ E RNA
(PKR) {4 PKR (1) T i R R 3558 CD274 (1) 2 5K
Wik, LI PD-L1W#E “, PD-L1 MRS
e P L PR S AR A B A G, 7R IR R R A BE K B 4
JRLIRR B8 L /N LA g L SR A0 B A EBY BH A%
BT, YA Tk 9p24. 1 B DS, Bk
CD274 914, PD-L1 FiA/K 1 4]

Table 3 Regulation Mechanisms of PD-L1
*3 PD-LIKEEHH

A AR 5 = R 2% PSS 3uri Al EE BTN
IR NF-«kBf& 51 # NF-kB 1153 i PR [44]
HIF-1of5 518 #% HIF- 1o/ 3R I 14 [45]
IFN-y{5 5 i #% IRF-1FIIRF-2 /(0% FH 4 [46]
PI3K/AKTAS 5@ % PTENk 2% 5 B PI3K A FHTE [47]
EGFR/ERK 1/2/c-Junfs 5 i c-Jun IS FHPE [48]
Hippofs 51l #% RNF315YAPE 45 & I 1 [49]
MYC MYCHE¥5PD-LIJAT454 BH 4 [50]
S FAP-2 K I Aa. (AP-20) AP-20H 5 PD-LIREh 1454 I 1 [51]
B JE IR miR-155. miR-181bMImiR-186 YEHFPD-L1 mRNA[3-UTR I 1 [52]
miR-183-5p HIHIPTENZR X BH 4 [53]
BVEfE 1B EHEARESHEREAR (B-TrCP) fRHPD-L12&E Az %4k 9144 [54]
CMTM6/CMTM4 HIHIPD-L1 & F Iz # AL BH 14 [55]
CSN5 {RHFPD-L1 2 A 2502 %= Ak BH 4 [56]
GSK3p fEHEPD-L1 2 A HIi iR i 7 [57]
IL-6/JAK 13 % {EHEPD-L1 2R A HEEAL FE [58]
B3GNT3 e EPD-L 1A (11 Bl 34k BH [59]
ATXN3 {RBFPD-L1EE H 202 2= Ak BH 4 [60]
FWLIE A% MLL1-H3K4me3 4 HE WAL BH [61]
CD274 /5 8l h — L2 CpG A £ 1) H 34k DNAF 3L I 14 [62]
HEAM LB (HDAC) HEE LB I 14 [63]

3 PD-1/PD-L1FRZ{E NG E £ RIHLH

3.1 PD-1/PD-L1FEMFI iz eERidHEL &

PD-1/PD-L1 15 5 &1 7 5032 52 1 LA By 1 5928
20 RO 1 3 B VR RN B B B T R R L R
2 1354 1 PD-L1 15 TILs 216 B9 PD-1 454, BHIr
TILs{fifk, SR Fuld, 36 i R sE A
T IFN-y FIIL-2 10, R i i sk 36 A1 fi g 2
&, BLAEME AR eAE . PD-1/PD-L1
PR e S AR, T LASRTS AL [ B e i
TEGRPE I, A RN e A L Z b iR o
SR, S P mAIT ALITHIEL,, Sereyr ik Bl
BRI 2y, BORIERTAN T 2000 )8, 768

/N R PD-1 AR 5 AT 25 W A A
FH AT LA sk 20 38 U5 30 ) 40 Bl (myeloid-derived
suppressor cells, MDSCs) [%iE, DI PD-140
FIFIRIVERT, ANITTAEE CD8T 2 it Xof fih g iy 331
VB MDSC A B T-40 PD-1 i 254 . SR, fdi 4k
I s T I A M %345 PD-L1, PD-L1 & {2iff
JifE & A= AT MDSC AR R 170, R PD-1 BHIT
MDSC # [a] AH 25 G ] Be D) 5 IR feu e A 2 v BH T
Jrik (ICB) RYMH 2y, PD-1/PD-L1 i 2574 £ i
W15 PD-1/PD-L1 kK. 55— Ll (5 =52
Pt bR S OB A K
32 PD-1HRESSE5EMENEE

TERR TR A0 (MCC) rh, fifyed 40 it 1 5
P PD-1 38 2 3 16 T Ui mTOR- & 47 4 3if 1 410 28
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(reactive oxygen species, ROS) 1555 FAEdt e
AR, SN R TCOC Y R, BE
PD-1 FlmTOR s £k ki & ROS W fig f& MCC ¥ fE TR
IT AW o JRRE 20 A P9 TR PD-1 26kt L F Al L
AN, R AR T4

(HCC) "™, WeBrkampasg 7 s (PC) 7™,
e /N 40 Mo Bl s (NSCLC) ™' Fn 45 & g &
(CRC) ™, H1EMCCH RIS, HY =k
240 a8 5 #638 PD-1 3405 mTOR, A2 kA ) %74
530, PC Y IhRs 4 M 38 1 38 PD-1 305
Hippo {5 & id %, AR 1 KAz . 5 AP hE
(1 i 2 240 Jid 3 & 5% 3k PD-1 91 | PI3K/AKT ¢
MAPK {5 53 i, e i kA o X Se k=
g 40 6 P A PD-1 7 45 A i v ke 25 A (]
IVERT, BT PD-1 259 26 A ) b g v A A ) 1)
RITRCR
3.3 PD-LINEESSESMEBERERR

PD-L1 7EME T I INTE(S S, i e s RehE 1
N 0 7 T - oy 2R 1 1 W i 2 3
(epithelial-mesenchymal transition, EMT) FI{L 77
ik 24y PSR A e R e o T S B e W B2 £ T
PD-L1 HY3RE, DL e IR e & A i) — D 21
fito JE, MR AERO PD-L1 v BE it — A BR T
i 9eg G i A 1 e e A o

TEHCCH', PD-L1#i% I SGK2/B-catenin {5 5
W, PAITES EMT FIZRAHELE T4 (CSC) 3£

SRR R, 7ENSCLC ', PD-LI1# s
Wnt/B-catenin {55 7 % 3 EAEEUE DIHE 7. TEHIE
R 4 L J  (OSCC) ', PD-L1 i i Jak2-Stat3/
MAPK-AP1 {55, SZHFOSCC AT . [RZER
BT 250 77 Bl B — IS SR, iR PD-
L1 7] L 525 EMT 5% 55K F Snail k9K 5 TNBC
[ EMT "%, X SEHF 55 4578 T PD-L1 78 Z Rl i 28
I A Z2/EHH, LS PD-L1 A (1945538 K 1
BpE, P25 BRI BT A e B A X S (5 Sl
BRI, A DI AE TR T SR BT 3R T
TR I

4 PD-1/PD-L1HIFIEB I EMBEEES
i al: )V

2020 4F 4 ER 2 1 930 T3 8 & 88 iE 97 1) F I
1000 J7 AL T 101, B Wl IR o 97 A 11
19.8%, AT RFET Wil 29.6% ™ 18 A iE 2
FECEM, B . 5 Rk,
BAC T R ) B i AL 7 (radiation therapy and
chemotherapy, CRT) Z5G35A 02 B e 834 1 &
BURYT IS, AR TR HE e L) K CRT i 24,
We 301 15 b 3 e OE AR R R S AR AR SRR T
15% ' T o B B EE S, s itn
167 C ORI T iR P, , 2T PD-1/PD-L1
PR B RS9 E AT (R 4).

Table 4 Clinical studies of PD—1/PD-L1 inhibitors in gastrointestinal tumors

%4 PD-1/PD-LUNFIFIZES BEMEN AR

G T A 7 AR JirRr 2 7Y Bt NCT%i 5
Pembrolizumab  JIFVEH-+5- 50 FR 85 45 35 i M 1B R S RS AL 3 NCT02494583
Pembrolizumab  JUREk 4T+ LB X H JE HMeTE PR EL 2 NCT03475004

Nivolumab R & 8 R VA VR4S B e 2 NCT04963283
Nivolumab LA FLE R IS S B B 2 NCT05732389
Atezolizumab ~ FHLH B +Hi ke SRR R S B R 1k 45 B e 3 NCT02788279
Atezolizumab  DUSER 4T+ R EHDIE M MR R M 45 L e 2 NCT02873195
Durvalumab  HIZEARHHL AR Eg= 7 2 NCT02870920
Nivolumab  Andecaliximab ANTTYIRR B A e B A A2 S AR 2 NCT02864381
Pembrolizumab  ~REFhE + Ml Z Bk HT 301 15 i B 8 B A AL M 2 NCT04249739
Durvalumab e R P+ RS 2 B BB A At B i e R 2 NCT03539822
Pembrolizumab LA E [ BT JH§ER 45 e 1 NCT02837263
Retifanlimab ~ F4% 2 # g+ S-HURME e + b FIET B 3 NCT04082364
Tebotelimab ~ F#%2H A+ S-FHURMEE + B-ybFIET BE 3 NCT04082364
Cemiplimab  JEZZF| 4T Je B P B RS 8 G R 0 Al B AN R e Y 2 L e 2 NCT06205836
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4.1 B¥E (gastric cancer, GC)

R LU TR E R AR FERAL TR, H
GCANER &K I IEWRIE Z — o #RE 2020 4F,
GC [ R RAERFRHEZ S 1, SET-RAE 2Bk HEA
S0, GCHA MBS . sz FE ik, B
HRINA G KB, TR A A TR LA B
H AT GC B B WG YT Iy B T ARV BRI G i Bl
BARTT 2 BRI, BRI GC B I B AR R
HAREIET M W HT IR IG IRIT A B, e
EITVE R IREIR T 28m O EC 4k TR . fby7 . il
7 MR 36T Z 5 A RGRYT 7= ™, ICIs i
Ktk O 2 il 2s B s R IR T

GC YHKEIRTT PR & i 1) TCTs &0 3 1717 75 3]
FR o T PR LU A IR oY PD-1 414
7] Nivolumab £l Pembrolizumab & 7= KM . 3 FE Y
— 2Rl = ZRIm IR T ARAL T GC A B2 A 5
1097 o BEXT IR 0 AT S e A A [R] S AR Y
ICIs IEZEXS I, H AT 5 GC A X iy JLI ICIs 2}
Yy ife R 3t % . T PD-1 Hi Mk Sintilimab ' |
Tislelizumab ®” . Retifanlimab ®* F1 Tebotelimab ' ,
AN AT PD-L1 $i44 Atezolizumab *? | Avelumab ™% |
Durvalumab ' (£ 4). IHRZRE/R, ICIsHKE
ST IR ST 7 20T B — i R s S 7 R 8%
B, BMEAE S A ICIs Y —ZIRIr T RhEETHEZ
fEEbE, (HERZ e MnTE, SUlfE UG BRI T
Al e ik

EA TR, 16 15%~20% ) GC & &
BT ERKHFFZK2 (HER2) ik, XTIt
E 28 1 57 YR T J7 35 & X HER2 FH P B 35 i 47
HER2 FH.W 1) i Z 2k .31 (Trastuzumab) 255
— X HER2 Z AR SR e iR, ST ERGAE
NI HER2 P GC 4 1Y —ZiRy7 . 7EICIs
T, HER2 AIPD-1/PD-L1 5E I ik B A7
WL A BRSO, — Tl RIS (NCT03615326)
5 PD-1 11 i 57 Pembrolizumab ¢ 4 Trastuzumab #1
b7 iRY7 HER2 FHMERE I GC /B3, iR 2s R i,
5 H i ] Trastuzumab FIAELST (997 L A0 HE, K
Pembrolizumab 73 Il 3] Trastuzumab F14LS7 A i g 25
EMZZf#F (objective respone rate, ORR) {14
i, RNFREA HA A nr s 1,
4.2 ZEFE (colorectal cancer, CRC)

CRC 24 B = KB WA s, BRAF T
RS 1249 185 J3 9, BT a9 £ 85 5 i 1,
Wit #2030 4F, 4Bk CRC FHHEHE I 60%, ik

SRR R 220 0, AETT ANECK T 11005 Y FE
BfiZ I CRC B E T, 20% 1Y HE 7E2 Wit 31
HRMEB, T4 25% B B S AR AR i A
[ g1 A AR e RS R 1, #5 R84 CRC (mCRC)
WHERAFA. 28977 (7. k. £y
Jr k) MR EIT R (A sl ikl %) HE4T13R
7 10, ARIEGR A UE R, X AT AT ABC S
i R 4 By AR T R IR T U T i
J&, HmCRC AW HG SRR 2E, 14F . 34EA
5AF A A7 Ry W 2N 70%~75% . 30%~35% Al
20% 137,

FRAE CRC HSFLIE SRS WA . MMR FEH
Bl (AMMR) f8 4 B4 28 748 A J2 1E H 40 i (1)
100~1 0005 ", XM i LR (MSD A,
SRR, PRI SR BFR  dMMR-MSI-H "7,
HZAAXE, MMRIEIN R4F (pMMR) 41 il ) 5
AR BRAG L, A 2124 DNA BfIE A 2848 R AL F
16.48 A4~ 1010 Hy T 28 o v A A TR R AR A
b, R ZE R B PR pMMR-MSI-L

fi CRC HE H 4 15% J& IMMR-MSI-H, X
SRR A bR E R, (AR
B, A S ARG, BERY B RS
CRC 2. 31, 4 IMMR-MSI-H (1)
B K 258 5%~20%., 11%. 5% ™. Bt 4h,
dMMR-MSI-H J& A [7] B B 835 10 9 A2 W0 ds i
Pt FEEE 2 BIAEE 3 Y, dMMR-MSI-H i &
F BTG i T pMMR-MSI-L Jifgd s 3%, (HA50E
BIRJE, dMMR-MSI-H 1) 4 B E WS AE, (HXF
G E 2T 1 BELIT S Ry R A 11

R, W98 I & A 30000 O R R T 45 R
CRC & kA shaay) M, feid 4,
B ST 1 DR AR SIS AASRE T TS Jd TR A1 2 T
SR T &AW . Hatrmise 2, mibg
GRS AR i A 22 B R S B S iy 7 B L
PE B AR A S, U YT YR AT AT AR T v e ik
Ji& 7, —46 CRC M BA o AE i far, AT DABERE
WP ILIATIRYT o
4.2.1 PD-1HIFHI B BR—I7IE

H A 7 I U oE el & ICB 7¢
dMMR-MSI-H CRC & H iy s, T2 s
45 R, SR, %FF pMMR-MSI-L CRC & i [f]
Bt PD-1 410 il ¥ 19 B0 52 97 75 JF oK 35 ) 00 2%
SR sl o s e IS FDA #E7E ICTs ¥ [ CTLA4
(Ipilimumab) .  PD-1  (Pembrolizumab  #
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Abstract Programmed death-1 (PD-1) is an inhibitory immune checkpoint that binds to programmed death-
ligand 1 (PD-L1) to regulate the immune response and maintain immune system homeostasis of the immune
system. Through overexpression of PD-L1, tumor cells bind to PD-1 on the surface of immune cells, inhibiting
the activity and function of immune cells, leading to immune escape of cancer cells and tumor progression.
Gastrointestinal cancer is a common malignancy with a high mortality rate worldwide, and the effectiveness of
current systematic treatment options is limited. In recent years, immune checkpoint inhibitors (ICIs) such as PD-1/
PD-L1 inhibitors have attracted much attention in cancer therapy. Immunotherapy has been incorporated into the
treatment of some gastrointestinal malignancies. Different from traditional treatment, it uses various means to
stimulate and enhance the immune function of the body to achieve the therapeutic purpose of controlling and
eliminating tumor cells. However, although PD-1/PD-L1 inhibitors have shown potential in the treatment of

gastrointestinal tumors, the efficacy of single inhibitor therapy is limited, which may be due to the ability of
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tumors to escape immune attack through other pathways after inhibitor treatment, or the presence of other
immunosuppressive factors. For example, PD-1 and PD-L1 inhibitors can be combined with other immune
checkpoint drugs, molecularly targeted drugs, or chemotherapy drugs to simultaneously act on different immune
pathways and improve the comprehensive effect of immunotherapy. However, to achieve an effective combination
therapy, we need to delve into the specific mechanisms of action of the PD-1/PD-L1 axis in the development and
progression of gastrointestinal tumors, which can help to develop the best treatment strategy and provide
individualized treatment options for the appropriate patient population. Therefore, future studies should focus on
the regulatory mechanisms of PD-1/PD-L1 axis and evaluate the therapeutic effects of different treatment
combinations on gastrointestinal tumors. In this paper, we review the research progress of PD-1/PD-L1 axis in
tumorigenicity and its mechanism, and review the single and combined treatment strategies of PD-1 and PD-L1

inhibitors in gastrointestinal tumors.
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